The "inherent structures" which underlie the liquid state are those stable particle packings (potential minima) which can be reached by a steepest-descent quench on the potential-energy hypersur- 
I. INTRODUCTION
Two recent papers have advanced a novel approach to understanding the liquid state and the melting process that produces it. ' The basic idea involved was to separate the statistical problem into two parts, namely, the identification and characterization of the mechanically stable packings of the rnolecules, followed by an accounting for vibrational motion (generally anharmonic) about those mechanically stable points. That prior work was concerned principally with static equilibrium properties. This paper extends the study into the dynamic regime by examining the transition kinetics between "inherent structures" (i.e. , the packings). For this purpose we have carried out some molecular-dynamics calculations on an elernentary model for monatomic substances. Consider an X-particle system in D dimensions subject to periodic boundary conditions, and let @(r) be the potential energy when the configuration of the X particles is specified by the DX-dimensional vector r. %'e will suppose that + is differentiable. The inherent structures for this many-body system are given by solutions to V@(r)=0;
these form the set of stable packings within which the force on every particle vanishes. The packings will differ in their potential energy, with the expectation that the lowest packing energy involves maximal crystallinity.
With the exception of a few configurations with vanishing measure, every configuration r can be assigned uniquely to its own inherent structure, a Q minimum. The procecIure for making this assignment is to move from r along the steepest-descent direction on the N hyperface until inevitably the relevant minimum is encountered. Steepest-descent paths are solutions to the differential equation r= - VC&(r) . Fig. 1 for the 32-particle system. As N has increased from 32 to 108 the melting temperature appears to have declined from 2.0 to about 1.85. Figure 9 also We have also observed two-level transitions with different spacings in other low-temperature amorphous states.
Sequences of quench-P values produced during molecular dynamics runs are entirely insensitive to the possible presence of particle permutations. It is conceivable, for instance, that interspersed between the five transitions shown in Fig. 11 are others which merely interchange particles, say by concerted motion along a closed loop. In order to detect the presence of such transitions it suffices to monitor an unsymmetric function of the particle positions at the potential minima. We have employed the following function:
where the r, j are the particle pair distances in the 
